Continuous epidural analgesia has been used for decades to treat acute herpes zoster pain and to prevent postherpetic neuralgia. However, many technical problems can arise during chronic treatment with epidural medications. These complications include catheter dislodgement, infection, injection pain, leakage, and occlusion. Epidural catheter placement utilizing subcutaneous injection port implantation has gained widespread acceptance as a method to overcome such complications. The technique reduces the risk of infection, the most feared complication, compared to the use of a percutaneous epidural catheter. Herein, we present 2 cases in which the continuous thoracic epidural administration of opioids and local anesthetics through an implantable subcutaneous injection port for over 2 months successfully treated zosterassociated pain without any technique-or medication-related complications in patients with risk factors for epidural abscess. ( 
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Case Reports
Case 1
A 72-year-old man (height 163 cm, weight 72 kg) with a 10-year history of diabetes mellitus presented with intermittent intolerable sharp and lancinating pain over the left anterior chest wall and the back for 1 month. He received 300 mg/day of carbamazepine, 300 mg/day of gabapentin, and 1500 mg/day of valacyclovir orally for 7 days following diagnosis with acute herpes zoster at a local private clinic. He reported severe pain in the affected area (a score of 8 or 9 on a visual analog scale where 0 indicated "no pain" and 10 indicated "the strongest pain imaginable") despite a healed skin rash. A physical examination revealed allodynia and hyperalgesia over the left T2 and T3 dermatomes. The pain relief was maintained for only 3 days through the use of a thoracic epidural block with 10 ml of 0.1% bupivacaine and 10 mg of triamcinolone at the intervertebral space between the T1 and T2 (a visual analog scale pain score of 2 or 3). Simultaneously, the gabapentin and carbamazepine dosages were increased to 900 mg/day and 400 mg/day, respectively, and the antiviral therapy was completed. The patient received 6 subsequent blocks, but each block relieved the pain for only 3 days. He complained about the short-lasting effect of the blocks and the frequent follow up. After reviewing the benefit-risk ratio of the various available forms of therapy, the decision was made to implant a subcutaneous port connected to an epidural catheter for the continuous infusion of opioids and local anesthetics.
On arrival in the operating room, the arterial pressure, electrocardiogram, and peripheral oxygen saturation (SpO 2 ) of the patient were monitored, and venous access was secured. The patient was positioned on an operating table in the lateral decubitus position with the patient's side for the port pocket nondependent. His arms were extended at the shoulders and secured in position away from the surgical field. The skin was prepared, and sterile drapes were applied. The radiographic Carm was then positioned across the thoracic region to provide a cross-table anteroposterior view of the thoracic spine. Using fluoroscopy, the T7-8 interspace, which was thought to be the most appropriate interspace, was identified for the subcutaneous tunneling of an epidural catheter connected to an injection port placed in the right upper quadrant of the abdomen. An epidural catheter was then inserted through an 18-gauge Tuohy needle using a loss of resistance technique until the tip was at the intervertebral space between the T1 and T2 (Fig. 1A) . The needle was then withdrawn. An 8 cm transverse incision was made in the right upper quadrant of the abdomen, and a subcutaneous pocket was created caudad to the incision using a blunt dissection. A tunneling device was then extended within the subcutaneous tissue between the needle insertion site and the pocket. The catheter was then advanced through the tunnel and trimmed to a length that allowed a small loop of catheter to remain deep to the port (Celsite Ⓡ , B. Braun, Boulogne-Billancourt, France). The port was connected to the epidural catheter and sutured to the abdominal fascia. Finally, the skin incision was closed. A port needle (Hubsite Ⓡ , B. Braun, Ecouen, Germany) with a length appropriate for the thickness of the subcutaneous needle was used to deliver epidural medications: 25 mg of morphine, 200 mg of bupivacaine, and 185 ml of normal saline (a total volume of 250 ml) ( Fig. 1B and 1C ). The background infusion rate was 2 ml/hr (no bolus). After the completion of the procedure, the patient was delivered to the general ward and was observed closely for morphine-induced respiratory depression using pulse oximetry. The other side effects related to the use of epidural morphine and bupivacaine (pruritus, nausea, vomiting, urinary retention, constipation, systemic toxicity, motor weakness, etc.) were also monitored. Oral bisacodyl (5 mg) and docusate (16.75 mg) were administered daily for constipation prophylaxis. Because no side effects or complications associated with the epidural catheterization, implanted injection port and epidural medications were reported during the 11 days of admission, the patient was discharged and followed up every 10 days to exchange the port needle and epidural infusion pump (Accufuser Ⓡ , WooYoung
Medical, Seoul, Korea). The epidural infusion and concurrent administration of 900 mg/day gabapentin and 10 mg/day amitriptyline were maintained for 66 days. During treatment, the patient's pain intensity was successfully reduced from 10 (using the visual analog scale) and maintained between 2 and 3. The patient was very satisfied with the treatment. He reported slight hypoesthesia over the left anterior chest and back in the early treatment period. There were no complications associated with the epidural catheters or the medications used. Sixty-six days after the procedure, the subcutaneous port and epidural catheter were removed due to the obstruction of the catheter. He did not complain of pain thereafter but reported a slight numb sensation that remained over the lesion site for 3 months, during which oral gabapentin and amitriptyline were tapered off uneventfully. The patient was thereafter lost to follow up.
Case 2
A 64-year-old man (height 160 cm, weight 62 kg) with a 10-year history of diabetes mellitus, who had undergone a left pneumonectomy due to squamous cell carcinoma in his left upper lobe, presented with pain along the incision site (corresponding to a T5-6 dermatomal distribution) for 20 days. The pain began 3 days before the appearance of vesicles, which appeared 20 days after the pneumonectomy, and a physical examination revealed allodynia and hyperalgesia at the incision site. Following the diagnosis of acute herpes zoster, he was treated with 1000 mg/ day of acyclovir intravenously for 5 days and with 150 mg/day of pregabalin orally for 3 weeks. Three weeks after pain onset, he was referred to our department for treatment because the pain persisted after the skin lesions had healed. A thoracic epidural block at the T6-7 interspace with a single dose of 10 ml of 0.1% bupivacaine and 10 mg of triamcinolone resulted in complete pain relief and a bilateral sensory block of the T5-8 dermatomes as determined by the pinprick method. However, the pain relief lasted less than 3 days. At this point, he was scheduled to receive 4 cycles of adjuvant chemotherapy. Following the decision that no additional thoracic epidural blocks were possible during the chemotherapy, epidural catheter placement and the subcutaneous implantation of an injection port were recommended. The same procedure as that used in the previous case was performed at the T10-11 interspace with the catheter tip located at the T5 (Fig. 2) . Immediately after the completion of the procedure, the epidural infusion device containing 20 mg of morphine, 20 ml of 0.5% bupivacaine and 210 ml of normal saline (a total volume of 250 ml) was programmed to deliver at a basal rate of 2 ml/hr and delivered through a port needle. The side effects and complications associated with the procedure and epidural medications were monitored closely in the general ward. Oral medications consisting of 150 mg/day of pregabalin and 10 mg/day of amitriptyline were maintained. A stool softener and a bowel stimulant were added to the routine medications to prevent opioidinduced constipation. The epidural infusion pump was changed, and the pain intensity was evaluated every 5 days. One week after the procedure was completed, 4 cycles of adjuvant chemotherapy consisting of the daily intravenous administration of paclitaxel (175 mg/m 2 × 0.9) and cisplatin (75 mg/m 2 × 0.9) began, with 3 weeks between each cycle. 
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The analgesic regimen decreased the visual analog scale pain score from 8 or 9 to 1 or 2. The lower pain scores were maintained until the removal of the subcutaneous port and the epidural catheter. Leukocytosis occurred during each chemotherapy cycle, but no epidural catheter infection-associated signs or symptoms presented. During the chemotherapy, no complications related to the subcutaneous port or the epidural catheter were noted. Due to the obstruction of the epidural catheter identified 120 days after the procedure, the catheter and subcutaneous port were removed. After removal, the patient reported a visual analog scale pain score of 1 or 2. Oral pregabalin and amitriptyline were tapered off uneventfully 1 month after the removal. Although the decreased visual analog pain scores of the zoster-associated pain were maintained during the 6-month follow-up period after the removal, opioid therapy (20 to 80 mg of oxycodone per day) was initiated after a new onset of cancer-related pain (left lower extremity pain). Until his death (16 months after the removal), no symptoms or signs of herpes zoster were reported.
Discussion
Continuous epidural analgesia through percutaneous epidural catheters, using local anesthetics administered either alone or in combination with steroids, is often used in the management of zoster-associated pain. This treatment method provides profound analgesia with minimal systemic side effects by blocking nociceptive impulses from entering the central nervous system. However, many technical complications are associated with percutaneous epidural catheters, such as catheter dislodgement, infection, injection pain, leakage, and occlusion. Among these complications, epidural infection with subsequent abscess formation and possible spinal cord compression is the most dreaded. Serious systemic infections after short-term (3-5 days) continuous epidural analgesia have been reported [4] . In clinical practice, it is common to remove epidural catheters within 72 hours of insertion to minimize the risk of catheter colonization and systemic infection. However, many patients require analgesia for longer than 72 hours. In these cases, the long-term epidural administration of local anesthetics and opioids using an epidural catheter with a subcutaneous injection port can be used to successfully treat acute phase pain and prevent postherpetic neuralgia without serious local or systemic complications (meningitis, epidural abscess, systemic infection, epidural hematoma, spinal cord injury, local anesthetic toxicity, or opioid-induced side effects).
Percutaneous epidural catheters traverse the integument and interfere with the natural host defenses of the skin. Studies in which epidural catheter tips were cultured following removal demonstrate that epidural catheters are at risk of being contaminated with skin flora after short-term use [5] . Although the duration that an indwelling epidural catheter can be left in place without risking local or systemic infection is unknown, many reports have shown an increase in the infection rate with time. There is a low incidence of epidural infection with catheterization duration of 2 days or less. Nevertheless, longer durations (more than 5 days) have been associated with a 4.3% infection incidence [6] . An alternative to a percutaneous epidural catheter is a surgically implanted catheter with a subcutaneous port site for injection. The advantages over percutaneous epidural catheterization include a lower incidence of skin and subcutaneous tissue infections, catheter dislodgement, and kinking [7] . Because the risk of infection increases at a far later stage of treatment than with percutaneous catheters, a relatively longterm administration of epidural drugs is possible. Furthermore, a previous case study reported that an epidural catheter with a subcutaneous port functioned well for more than 31 months [8] .
Diabetes mellitus is considered the most important risk factor of spinal epidural abscesses, occurring in 18-54% of cases [2] . Other risk factors include chronic renal failure, alcoholism, and malignancy [9] . All of these risk factors are associated with compromised immunity. The site of catheter insertion is an additional factor in the development of epidural abscess. Thoracic catheters are associated with a high incidence of epidural abscess [9] . Both patients had at least one of the risk factors, diabetes mellitus, and required thoracic epidural catheterization. In particular, the patient in the second case was diagnosed with lung cancer and received adjuvant chemotherapy, which may have aggravated his compromised immunity. Thus, both patients were predisposed to develop an epidural abscess, and percutaneous epidural catheterization was not suitable for the continuous infusion of medications for more than 2 months. In addition, the immunocompromised state (diabetes mellitus) induced an atypical manifestation, such as the involvement of multiple dermatomes (T2 and T3) in the first case, while only a single dermatome is typically affected in immunocompetent patients.
Steroids reduce deafferentation by inhibiting inflammation and concomitant swelling-induced neural ischemia. Local anesthetics provide analgesia and sympathetic blockade, interrupting the process of sensitization. Consequently, neural damage and the subsequent neuropathic pain are reduced. However, our treatments did not incorporate steroids; previous studies have questioned the efficacy of these drugs and suggested that steroids increase the risk of herpes dissemination [10] and adrenal suppression. Moreover, steroids are the third most important spinal epidural abscess risk factor. In particular, when injected epidurally in chronic pain states, the use of corticosteroids can increase the risk of epidural infection [11] . Therefore, we decided to use local anesthetics without steroids. Previous studies also support our decision, reporting patients who achieved earlier Vol. 65, No. 5, November 2013 Epidural catheter with subcutaneous port pain cessation and a shorter duration of zoster-associated pain following treatment with a continuous epidural infusion of local anesthetics alone through percutaneous epidural catheters for approximately 2 or 3 weeks [1] . We successfully managed zosterassociated pain through the long-term (more than 2 months) epidural infusion of local anesthetics.
A growing body of evidence suggests that opioid analgesics may provide pain relief to patients with postherpetic neuralgia. As a lipophobic opioid, morphine acts by rostral spread from the thoracolumbar epidural space to the cervical and intraventricular cerebrospinal fluid. It produces a potent analgesic effect when administered into the epidural space because it increases the concentration in both the cerebrospinal fluid and plasma. However, the use of the technique is controversial because of the incidence of undesirable side effects, particularly the risk of delayed respiratory depression [12] . Other side effects include pruritus, nausea, vomiting, and urinary retention. Nevertheless, Jain et al. [13] demonstrated that subanesthetic concentrations (0.0625%) and doses (3.2 mg/hr) of bupivacaine with morphine (0.0075%, 0.35 mg/hr) administered epidurally in continuous infusion provide superior postoperative analgesia without side effects in patients undergoing major thoracoabdominal surgery. The superior analgesia without side effects was also achieved in our cases with the use in our patients of 1.6 mg/hr of 0.08% bupivacaine accompanied by 0.2 mg/hr of 0.01% morphine and 0.8 mg/hr of 0.04% bupivacaine with 0.16 mg/hr of 0.008% morphine.
In contrast, only a few reports have used epidural morphine to manage zoster-associated pain. Wong et al. [14] reported the successful treatment of postherpetic neuralgia with the epidural administration of 10 mg of ketamine, 1 mg of morphine, and 6 ml of bupivacaine (0.1%), suggesting a synergistic effect from this combination. In a single-blind, placebo-controlled study to assess the effectiveness of epidural morphine in controlling pain in 11 patients with postherpetic neuralgia, Watt et al. [15] reported that only 2 patients obtained a > 50% reduction in pain. The investigators suggested that epidural morphine is more likely to produce side effects than pain relief when administered to patients with postherpetic neuralgia. Because no prospective, randomized, controlled clinical trials that demonstrate the effectiveness of long-term epidural morphine analgesia for zosterassociated pain are currently available, it is unclear whether epidural morphine controls zoster-associated pain. Nevertheless, epidural morphine appears to play a central role in managing acute phase pain and preventing postherpetic neuralgia without side effects for a lengthy duration in the 2 cases reported herein.
In summary, an epidural catheter with a subcutaneous injection port delivers opioids and local anesthetics effectively for a long duration without any complications in patients suffering from zoster-associated pain. However, the safety and efficacy of the long-term epidural administration of opioids and local anesthetics through an epidural catheter with a subcutaneous port in herpes zoster patients has not been established. Furthermore, the indications for using this therapy are not clear. Therefore, further studies are warranted to verify the effectiveness of epidural catheters with subcutaneous injection ports and to evaluate the effects of the long-term use of epidural opioids and local anesthetics in herpes zoster patients.
